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(57) Abstract: A volume measuring device has an acoustic tube 
communicated at one end with one container in which an object 
to be measured is received, other container communicated with 
the other end of the acoustic tube, a partition chamber defining 
a closed space provided adjacent to the other container and in- 
cluding a partition plate partitioning the closed space and the in- 
ner space of the other container, and an electrodynamic speaker 
placed in the closed space and whose acoustic wave output surface 
is placed opposite the partition plate. Processing means obtains 
the volume of the object to be measured based on an acoustic sig- 
nal outputted from the acoustic wave output surface into the other 
container through the partition plate. 
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[0080] tt^o^^s^tbm^t 0 — ^2^rHlo^rBl^/J^$<$^'^-t!\ 
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[0081] ^ot, m2^m6^<D&mf&mmi^%4>'??^xi^ mmmRxim.mw. 
mv2%—mmmi&tz>z.bi$x%z>(Dxibz>o iot, K^mmmm-r^ 

x&z> 0 

[oo82] si±<DXvKmimm^mKxm^ ^&M2mmftimm£tiz>mfcnm<D 
&fomKm^x&MK£^xnbfri&^/v^/wm&ik&5k* sfcfc-c*^ 

&ffifemmxj&uvx$:tbx#>m^ mz. mm^tmi^mvxn, 

{$mv2&nhn%o ^rbT, m2m^Q(DW-mt.u^x^(DX\ i&m, m2m^e\H 

[oo83] m2mmnm) 

m3fabm5&mm^x, mmmmn<nn2mm&M\^^ximirz> 0 m2m 

xn. m2Km^mimMftm<Dm^rbmmx&%cDX\ mm^ftRmmm 
^^mm^^^ y ymm^^^xnm^^ir^ 0 
[0085] h3^*dv>-c, i^mnmmm^^^t^x, ttm*)^2u mnmy^—^2 

2. ^24Jt^^^^^-^25«r#X.T^$ttTV ^ 0 
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[0086] ttmv^m, ftmc&m^m&M.^x$o<o, ^(Dmrnm^Mzmnm^- 

[oo87] m&24K. *&m<Df&2<Dftmtmmmzmz -wea^ ttmm2i 

$nx\,^ 0 ^y^=u-zf2^>\^ *mw\mz>^mWi<D-' mx&>v, &m4<D 

, mM^^/v^/^y^m^mm^x\^ 0 
[0088] ^mmnmxi-im^ mmm^°-^22^^j±m v )^2i^ ^mmtstiti 

&H^ra«:&)£b-CVv5o rtL^i«9, ^^27^iJ,m®[^t 0 -^22^ii:^^ 

titcmm^mfti^ mmm^—^22^m^ti^tKf^cox\ mmm*t°— # 
<9^2i^j:<9, mhi^^^m^/^ mnm^—^22^ nm^r^t^vs 

-TZ)£?lcm)&i5frlX\;^ 0 Hfc, tti2J«9*£23^ :/25^LT<7)j£l n 

f*^^27^)^(D^M#^ N »«M^t:°-^22(D#^m^®^#^i-^^^^ 

[0089] EI3^^^^J:5^, I2»ltii, f+M^^n^^tefm^T^ 

[0090] mm4Rx*m5&&mL,x, m2rnmmK^wmtm\<DmMRx3mm^ 
\^xmmirz> 0 ^.a^ mmm*t°—*22RTftt®<om23&^/vXtez>, m 

^^#^^^^^»«^LT(Dtt^9«23^^^fc^#[Hl{^^i- 0 HI 

4te, ^2^ii?f^^#^^#ff^-(DM^#:»«^t 0 -^(D»«M^^p 

[0091] H4^^-r§ i5 ^ M2mMKmicm% ^/p^/py^m fcastts, » 
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(Dm^mm^T^^swWK m^<DmmzmMxfemmuiz.mm&tbx\^ 0 
[oo92] M2mmtemK&zmmm$mft'T?. ^^^y&m&^-t^w 

K^tcx^ its^t- ^22<DumwMmat, ^2mm^mK^mim 

[0093] u±^>x^^2mmnm^xm^ ^&mm24ft^i&^ti%mfonm-27<D& 
wm^n\^x^m^^xmhfi^^vj^/v^m^w^^ mx^, z.nh(D 

ntbn% 0 tvx, m-^24(Dwnu^x^<Dx\ %sm, m-^24^\z.um-^tz. 
mi^nn27coi^m^—mmcw^x^^tKf^cox^ 0 
[0094] m3mm^m) 

me&mmLsX, wmwrnmu^mmm^mK^^xmrn-r^o mzmmm<D 
wmmmm-t. ^mmm^m^wmtmmm^mm^mxm, mnm 
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[0095] h6^*dv>t, famnmmmt'z&^wAt^x, i±m^3u mmm^-^3 

2. m&34, *s^a— ^35in, ^y^a— :/35out, ^D ? «^^/Vh36^«x.'C 

[0096] ffciS0?)^31i3\ rt§P^M^^Sr^LT*3t). ^O^M^lF^-Wjm^t 0 — 
#32/^Bag£*VCV^ 0 tt§J«3^31^ fiJ0t)«333^W'C)fc«J, Itf^t- #3 

TV^„ 

[0097] gES£34tt, ^M©^3(D#^tfS«^g^#§r^jC0— ^!l-efc«9, tt^0»9^31 
tStlZo *s^~— ^35inte. ^PJ^^r^Affl^^Wj®-^^ 1 ?, *y 

3&34afetW^y^a— ^35in^U?35out^ N WSJc^(D^/WA^/^*i^Srfll|g 

[0098] «K@^</^36H:, «W ^#5 rjR^^aj <£>— ^JirLT, fcf , ^</H*=i>"<T 
frt>m)&t$tbX3o<Q, @#:^37^^^^-^35in^L-C^34rt«Ab 

[0099] ^mmmm-vnm^ mnm^°— m2^^itm^3i\^ ^^mm&ntc 
mm&m&%Lfei,x\<^ 0 ^.n^xv, mw-m^37tmmm^-^32\z.mmm.u 

5J;5l-fll^tl/-CV^o HI-, tfc§It)*R33d^ *s^~— ^35in^.U?35out^ 



WO 2005/090932 



23 



PCT/JP2005/005272 



[oioo] m6frtb#frz>£5\^ n3MffiMWr?Y£, ttmmn^fvy&izmm&tix 

[oioi] m4mm^m) 

ig7Sr#flgLT, fomtmmm<vM4miMftmic^\^xmmir% 0 ^mmmm<o 
wmwmmm^ AM^tz.mi'mm^m^mmmxm, mm^^/v^^y 

T{*m*^B&i-^o ^ H7ic*3v»r, EHi^b/cminw^nirsiii(D«j^ 

gif^oV>Tte|i«<D#J$^£ttU ^tib<DMWK-D\,^XI-±m^V$irZ> 0 
[0102] 07^*5V^ ^ff«®«##^^^bT, ffiJO^l, l»t 0 -^72, 

7— 43=Mt&Tfl|j&&;h/CV ^ 0 
[0103] Si#^42^^^^5/^^— 7— 43«, ^#3 ^J£j 0»J& 

ift#^42^^^^-7^#i-§r^T\ «^^^fflLT«fl^7Sr&*6 

[0104] ft, EI6^#^3J;5^ ^3^ife^B-C^. ftm%(o^9xr7*^\mm&ftx 

[0105] ft, ^(Dj;5^ft#^-42^f-tx.T, W^6rt^[Hl^^ »l$ft#«t^g:£L/-Cf9: 
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&itxWimirz>z.tk»smx&z> 0 
[0106] (m5mm^m) 

wmwmmm^ AM^tz.mA'mmMm^mmmxm, mm^^/v^^y 

[0107] iei8^*dv>t, fomnmmm~z&mmi%ftbvx, ttmvmu mmm^—^ 
, ^\z.^yvy^5i%mx-xmm$tix\^ 0 

[0108] ^yny*z/5l\^ *\?—%2frbm&GftKMtlZfrtzM&*%rfa 

[0109] -^y**T^yy*¥—y—43^ ^(Di^mma-i, ^-^Q\H\^m\n^r^(D 

[0110] Mx-X, mifrhm7K7jk]^fc_MifahM4miMl&MKMl^X, M5M1MJ&1&<Dim% 

^4yriy^5i&wtttf^th^ifex$bz> 0 -^^yvy^si&m^^x^ mmm 
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[oni] m9fabmii&0mvx, ^yn^^^m\^xm.mm^m\t ^-co^m 
ov>T^tiE^px.§ 0 n5MMftmK£%m^nm<7)ffi$k&7jkvx 

*3tK 09(a)^i$^75^l^^\ 09(b)/^!§g^&;5^^-r o EllOte, M4M 
MftmiC£%m^UWi<7)Ui$k&^X3o<9, 01O(a)^J§g^ftv^^\ 010(b) 

[0112] msmmnm^^^x, m2^6^mw4-42^im^hAri^^mx\ 
w^sm^ ft ^^(Dm^^numtmm-^o 09(a) ^mt^rmmm 
nmw^42^mir^m^rx^ 09(b) t^ut*^ ^m^i^mm^)^ 

5ltc:j;oT^ybS$^i/^200Hzco^tlSfi'^-tc: N ^coM^Wc^X^com^-^M^iL-XV^ 

z>o z<D£5izm5mm&i&iz.38^x, ^m^mw^-<Dmmicx^>m^m^ 

ir&b, 09(b) ^4?v7^51xm^b\^Xfei?thZ> 0 XoX^m 

Nit«i ^m^mm^mmnmxh^o 

[0113] ^H^LT, l4»lt^V^, 02t^bfc|gll]ffliii|ig^8^fflV>-Ctf-SiJ 
Lf'»mM^t°-^2(D^V^'i'/V(Dmj±co^ N \n\^CD^kftTX\ 010(a) 

^fs^(##fi^)^b^a#200Hz(Dff^^lbm^t o -^2J;«9^^^ 
0io(b)<z>#nc f^200Hz(D^mm-^^, ^jl«W^li : g 1 ^v^^i|i#^ 

^0&#fa-^) »tiLTW^^ti%^v\ iot, mmm.^-U2(D 
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MX&% 0 

[0114] mm^m^r^/^yt^y^mmm^, loommim^tcm, miuz. 

mmmm%T^ ^mm^M-r^mmmm^n^m^vxv^o msmmnm 
^4^y^^m^^m^atmi^(D&mmm) , mm^mKit-<xm^rx 

[0115] H9^imi£#mLTf#KUhJ;5^ W#ff ^<Dtkm<Dfctb\c^4?v7^%; 

[0116] {^<Dm>(D^wm 

•t)\ wm^m^mtux, ^.(Dx^ttrnw^m^x-h, ^^ny^im. 
w£tix\,^^tic£%mmwfo\cmhtiz>o -<£>#-a\ — /p^/^y^m^ 

mmb^x^/vj*&/vym&m&¥rfe^^femfex%z> 0 sp^, ttmw^mn^ 
-ob, mmm^—^^mm^mm^^<D^4^4^com^mmir^-tx 
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%<dx\ mm4\^\c^m^titm^um7(D^m^-mm^'mx^^t 
[0117] i^±mm^wimvfcx^^mmnm^xti^ m^ummmmm^mm^ 
tx\ ^P7t^©t»ffi^5:^<, mmm^m^mtmm^^<o 

mjjmmrxmm\mmmmmvx\^xh, mfofcm&wmx%% 0 «$t 
m^m^±ir^tK^^^-^(Dmmmti^mMm^h^<^x^ 0 -^ 

[one] wiuiiMiiatifi mm'fit<Dm<Dm^mm<DWi^±x\ wimm^w 

[0119] ;£fcf§2Xteil3H«^!te\ X^(DJ:5^1:bfeWi5#w-</^Or^v^m*TW 
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[0120] «§Wte\ _h5z&b^H»tS^PS^^<D-e»/ c e<, ft^<Digffi&t>*M#^ 

[0121] (=3^/W^t°— ^V^ffPJ^^#^'7 s >V) 

afcte, mn^W^H(DH^^^ov>T, Hll2^B|13^#MLT, ^Mffi^ir 

[0122] A^^^^^i-s^^^^ffii-^^fetc, ii^w^n^^asfflv^axSo 

[0123] ^-^-><Dmm\^mm^mm^m^(Dmm^m^mm\^m^fi^t 

[0124] ^^^OSI^yt- ^V^fi, =3^/KD#^j/^#tt^L-C(Z)-r^t°— ^V^^ 

[0125] ##^o^s^#«^Xj;t9t^:#<, ^^^m^-effiM-e^irbT, ^tr- 
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[0126] mi2<Dmffim$&<Dwmti&— fetutm, mmm^h^^—^^—>2a^hik 
[oi27] tmi] 



|Z m | = 



AOo--^- — 

<i> OH 



(i) 



[0128] ffib. 



sp 
sp 

bk 

bk 

md 
md 

wl 
wl 
wl 
cl 
cl 
c2 
c2 

po 
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[0129] im\ 

V = JL ( 2 ) 

|Z m | 

[0130] ^m^tertZ>MMW><DmnR ,R ,R ,R ,R i>mUX«%Z>\3:b*/h£<^fr 

bk md po cl c2 

{(S +S )/M } 1/2 « [{(S +S +S ) + S }/(M +M )] 1/2 

cl c2 po sp bk wl md sp wl 

^bbT+^t-/h$<bTS ^#<^ofc#-^, (1)^,(2)^(9, co ={(S +S )/ 

md cl c2 

po 

cl c2 

, M fe^rfrl^rfrlS = y P A 2 /V , S = y P A 2 /V „ M = p ALbMiT^t^X^ 

po cl 0 1 c2 0 2 po 

. ^.n&co (Deleft au m.i*<D^m^c= ( y p / P ) 1/2 ^i^iit^^ 

0 

0 

f =(c/2tc)X[(A/L) X{(1/V1) + (1/V2)}] 1/2 

0 

(3) 

y :^(Ditmit 

P : ^^f±tl 
0 

1 

2 

A: W§^#^<^^^~^irMc 

(3)^«^0^#^^mbfc^^^^»^^*^*'i*^:^-®:i-§o ^Nffitu 
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x'owta^tc^m^m-i, 201.62, 204.95, 209.04Hzi:^«9. mi3tp(D±tmm$iWt 
[0131] ^/KA*/v^*BiiM$tim, ^<D^m^tt^mfc&&%t&mmmwti&mMi-% 
m^mmmm^T^^s (^2^6 \z.mw-?txfotM&) ■mmn-r^tz.^x 

c2 

c2 

[oi32] ^^(oi+s'j^fev^^, &&m^B$m^izttirzi&mm^frt>x<<?hsi'& 
m®tm&-t'$r*smx»foz> 0 l^lfft^v^^-, r-^m^i^<^tm^m 

[0133] ^X^mWXl^ FFT^#X.-C, 01 ^—^hx-h^-m^M^ ^-<?v/vm 

[0134] «pj! Kffizfomnt wmmRmmfe, m%.t£. ^Sita«^ii7^y^*3 



WO 2005/090932 PCT/JP2005/005272 

32 



WO 2005/090932 



33 



PCT/JP2005/005272 



[2] mmfemfrm^thzm^t, 

mtm^mmmm^nx^-mm^m^m.mir^b^^mm^mbmmm 
m(D\H^mb&{±w%i±mM&^/vx?£&{±m^b, 

mm^m^m^Kmm^ti^b^K, mmttrn'om^.M^x^tatim^M^m 
m$tix\ ^mmm^—^b^ 

mm^m^ ^xmtmMmm^w-m^^^m^b 

[3] mwimmtimmtstiz&mb, 

m^mc-m^^mm^ti^bmmmmmmmK^mn^ritc.mwc(D 

UrmWb, 

mmmm^mw<D^<Dm<^-^^xmmmmm^mm^m-m 
m-r^mm^mb, 

mmmmmmm£frLX\,^mm&m*%im~rz>bm£, mmm^mbmmm 
^<d ^ m b & tt m s tt m v m &§sk, x tt m m t . 
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wm^m^ ^xmtmmmm^w-m^^^m^t 

ra mmmmw^mt, mtm^^m^(D^^Y;vx\f-^^^mm.wt\, 

[7] ttrfB^rt^^, mmmmfemmi&nytmxi&m&tix&v)^ 

wmmmmte, (mem) m&n ^<D\z.^fmmmmmmm 

ra m^m*^mir%^?v7*i/^\mx-xm, 

m^^xmm^m&^coi^m^M^^t^mMmmmi^MKmm^mtmi 
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mmmm^-z&mmirzmmmmm^mm^b, 

[10] WiJS^^nx^^^^i. 
[11] MiJS^jD^£tb5^^ 

[13] mflfemwmztizmmz-mmmtstiiz&mwb. m^mw^mmmm 
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m.istix\^mmmxt°— ^t^m^i$m^wmm^n^wmntB\^mx^ 

X, 

mm^ntc^mm^mm^m^^xmmm^m^m^^^m 

TMb 

[14] mmmm^mm^th^m^t,mmm^-mmm^ti^tmmmmmmm\c 
mikztitc^mwt, mm^Kmmmm£tix\^m&m&m.fe'tz>bm^ 

mmm^mfoKnmztizb&K, mmttmrnztt^x^mmtimmfammts 
nx\^mmm^—^b^m^t^mnYmmmK^n^m^mi^mx^<>x, 

Ub. 

mm^ntc^mm^mm^m^^xmmmwm^(Di^m^M^m 

1Mb 

%mtt^b*w®Lbttmmm3>m 0 
[is] mmmm^mm^th^m^b,mmmc-m^^mm^ti^b^\mmmmm 
m\z&* mikztitd&mvucm^b, mm-W^mm^^-^^xmrnw. 

xm^m^^mm^mmmir^mm^mb^mmm^m^mm^tix 
v »%>m tm^tr &M.fe~r s bm \c , mm m^m b mm^rn^ ^ %m m b&ttmztt® 
ym^AsXftzttm^b, mmmm^rmKmm^ti^bm^ mmttmmK 
mvx^mm±imtimfamw:£thx\s^mmmxt°-zb&mttfom 
teitzfcmwrmjrmx&ox. 
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tie] mmmmmzthzmmc-mmmztiti^w^t. m^m^mmmm 

mmmxe-iJb^ mmmm^-^wm-r^mmmm^mm^b^m^k. 

wmiftmmm^rtzmmm^mxib^x^ 
mtmmm^—%im%y$4^4^<Dm)±mmirmmrMb, 
mmm^titcmm^m^^x,mmmmmm<Di^m^Wir^Wjmb 
&mtt^b&¥?mb'tz>fcm$Yw\j?mo 
en] mwimm^m^n^mb.mmm^-mmm^ti^b^icmmmmnmK 

m,m^°-^b,mmmm^-^mmir^mmmmmm(Dmm^b^m^.f'W 
mtm\mm^n^m$Yw\^mxhox, 
mtmmm^-^iz.m^4^4/p<Dm)±m^irmmj:ub. 

[is] m&izm&w&ztiz&mb. &mm\z—m&&*mm£t&bmz.m&&mmm 
m\z&* mukztitcmm^mwb, mmm^mw^^-^&fr^xmmm 

xmmmm^mm^mmmir^mm^b^mm^m^mtm^(D\H 
g mm \z.muxmm£fra* ^mmm^—zb, mmmm^—^mm-r^ 
mmmmmcDmm^b^m^tcimnYmmm^n^mnYmi^mx^x. 
mmmmm^-^icm^4^4/P(Dm l )±mmirmmrMb, 
mm&thtcmmcm^ vr, mmmmfeM^fcm&wiWirzmwrnb 
*mtt^b*w^b~tz>wmt\wwm 0 
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